The basic concepts of generalized Hamiltonian ( Birkhoffian ) mechanics are derived using Gemotric Algebra. Both Generalized Poisson bracket (GPB) and Generalized Lagrange bracket (GLB) are introduced. Similarly Generalized plus Poisson bracket (GPPB) and Generalized plus Lagrange bracket (GPLB) are derived which seems different from the forms by other authors. Differential constrains are derived, one of which resembles that of electromagnetic field strength.
Introduction
In this paper, the axioms of geometric Algebras as outlined in [1, 2, 3, 4, 5, 6 ] are used to formulate the generalized Hamiltonian (Birkhoffian) Mechanics. In section 2 a brief introduction to Geometric Algebra is made. In section 3 a formulation of the generalized Hamiltonian (Birkhoffian) mechanics on phase space is presented [7] , and [8] and shows how to get a simple form using Geometric Algebras. The generalized Poisson bracket (BPB) is introduced in terms of geometric Algebra and in tensor forms in terms of coordinates. Jacobi' identity enables us to introduce some differential constrains on the constituents of the antisymmetric tensor defining the GPB. One of these constraints resembles the equation satisfied by the electromagnetic field strength. Similarly, the generalized Lagrange bracket (GLB) is introduced. Also, the generalized plus Poisson bracket as well as generalized plus Lagrange bracket are introduced in term of geometric Algebra and in tensor forms. In section 4 we introduce the Dirac quantization map which is a generalization of what was introduced in [11] . Dirac quantization map is used to derive the plus Poisson bracket in a form different from previous one introduced by other authors [9] , [10] .
An introduction to Geometric Algebra
In this study we shall introduce Geometric Algebra through the axioms outlined in [1, 2, 3, 4, 5, 6] . A Geometric Algebra consists of a graded linear space whose elements are called multivectors. These are defined to have an addition, and an associative product, which is distributive.
Multivectors give geometric significance by identifying grade -1 elements as vectors. From these rules it follows that geometric product of 2 vectors a, b can be defined as
is the standard scalar, or inner, product (a real scalar), and
3) is the wedge, or outer, product originally introduced by Grassmann, [1] .
This decomposition extends to the geometric product of a vector with a grade -r multivectors A r as, , .
is known as the inner product, and lowers the grade of r A by one. Similarly, The following identities will be used in section 3, namely,
The Generalized Hamiltonian (Birkhoffian) Mechanics on Phase Space For a mechanical system described by coordinates {q 1 , q 2 , …, q n }, we firstly define configuration space as an n-dimensional metric space R n spanned by basic {e n } with for   , = 1. 2, …, n. This is a generalization of that given in [7] and [11] . The state of system can then be represented by vectors .
Vectors in configuration space generate a real Geometric Algebra R n with geometric product.
Introducing the vector derivative q  by specifying its relation to the coordinates as follow:
where  e is the reciprocal basic for R n .
Similarly, we define momentum space as n-dimensional metric space n R spanned by basic so the momentum of our mechanical system can be expressed by vectors
and the derivative with respect to P will be ,
where  ẽ is the reciprocal basic for n R . We now define the phase space n M 2 as a direct sum
This generate the phase space (Geometric) Algebra n M 2 which is completely defined by supplementing (3.1) and (3.5) with the relations . (3.9) Note that this is completely different from that in [7] and [11] , and will give new differential constrains, namely (3, 48) The derivative with respect to a phase space point is then given by 
The generalized Poisson bracket of two scalar-valued phase function
which reduces, using (3.1), (3.5), (3.9), (3.23), (3. 24) and (3.28), to
which is, [8] , the generalized definition in terms of coordinates. The generalized Poisson bracket (3. 36) satisfies Jacobi's identity if ) (
